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SYSTEM AND METHOD OF IMPROVING matter may be practiced without these specific details . In 
SPEECH RECOGNITION USING CONTEXT general , well - known instruction instances , protocols , struc 

tures , and techniques have not been shown in detail . 
CROSS REFERENCED TO RELATED Although the present embodiments have been described 

APPLICATIONS 5 with reference to specific example embodiments , it will be 
evident that various modifications and changes may be made 

This continuation patent application claims priority to and to these embodiments without departing from the broader 
the benefit of U . S . patent application Ser . No . 13 / 874 , 304 , spirit and scope of the embodiments . Accordingly , the 
filed Apr 30 , 2013 . and issued as U . S . Pat . No . 9 . 626 . 963 specification and drawings are to be regarded in an illustra 
issued on Apr . 18 , 2017 , the contents of which are incorpo - 10 tive rather than a restrictive sense . 
rated by reference in its entirety . In an example embodiment , contextual information may 

be utilized to improve speech recognition . Contextual infor 
BACKGROUND mation is information derived from data other than the 

speech itself , but that provides context to the speech . This 
Speech recognition involves the translation of spoken 15 may include , for example , information about the location of 

words , typically recorded by a microphone , into text . Speech the user , temperature and weather , ambient noises , time of 
recognition is used in a variety of different applications . day , speed , acceleration , etc . It should be noted that while 
With the rise in popularity of mobile devices , such as some definitions of the term “ context ” may be broad enough 
smartphones , and of in - dash computing systems utilized in to encompass other phrases spoken during the same sentence 
vehicles , there has been an increase in use of speech 20 or paragraph , for purposes of this disclosure context will be 
recognition software . Despite advances in speech recogni limited to non - speech information . For example , words 
tion algorithms , accuracy of results still remains a problem . spoken just before or just after an analyzed word , while 
As the size of the vocabulary ( also known as a dictionary ) potentially useful in aiding in the determination of what the 
grows , accuracy declines due to the fact that there are more analyzed word is , shall not be considered contextual infor 
words that could be confused with one another . Thus , as the 25 mation for the analyzed word for purposes of this disclosure . 
number of different applications that utilize speech recog In some example embodiments , the contextual informa 
nition grows , there is a desire to provide for larger and larger tion is information gathered from a different sensor than the 
vocabularies . sensor detecting the speech . For example , the contextual 

information may be information derived from a global 
BRIEF DESCRIPTION OF DRAWINGS 30 positioning system ( GPS ) module in a mobile device having 

a microphone that is recording the speech . In other embodi 
FIG . 1 is a network diagram depicting a client - server ments , the contextual information is gathered from the same 

system , within which one example embodiment may be sensor detecting the speech , but the contextual information 
deployed . itself is not speech , such as ambient sounds or music playing 

FIG . 2 is a block diagram illustrating a mobile device in 35 in the background while a user is speaking . 
accordance with an example embodiment . In some example embodiments , the detected speech is 

FIG . 3 is a block diagram illustrating ambient noise being used to perform searches . These searches may include , for 
used to improve speech recognition in accordance with an example , general Internet queries , or specific marketplace 
example embodiment . queries on one or more specific ecommerce sites . Searching , 

FIG . 4 is a block diagram illustrating information from 40 however , is merely one example of potential applications for 
one or more sensors other than a microphone being used to the techniques described in this disclosure . 
improve the accuracy of speech recognition . FIG . 1 is a network diagram depicting a client - server 

FIG . 5 is a flow diagram illustrating a method , in accor system 100 , within which one example embodiment may be 
dance with an example embodiment , of improving accuracy deployed . A networked system 102 , in the example forms of 
of speech recognition . 45 a network - based marketplace or publication system , pro 

FIG . 6 is a flow diagram illustrating a method , in accor - vides server - side functionality , via a network 104 ( e . g . , the 
dance with another example embodiment , of improving Internet or Wide Area Network ( WAN ) ) to one or more 
accuracy of speech recognition . clients . FIG . 1 illustrates , for example , a web client 106 

FIG . 7 is a flow diagram illustrating a method , in accor - ( e . g . , a browser ) , and a programmatic client 108 executing 
dance with another example embodiment , of improving 50 on respective client machines 110 and 112 . 
accuracy of speech recognition . An Application Program Interface ( API ) server 114 and a 

FIG . 8 shows a diagrammatic representation of a machine web server 116 are coupled to , and provide programmatic 
in the example form of a computer system within which a set and web interfaces respectively to , one or more application 
of instructions for causing the machine to perform any one servers 118 . The application servers 118 host one or more 
or more of the methodologies discussed herein may be 55 marketplace applications 120 and payment applications 122 . 
executed . The application servers 118 are , in turn , shown to be coupled 

to one or more database servers 124 that facilitate access to 
DETAILED DESCRIPTION one or more databases 126 . 

The marketplace applications 120 may provide a number 
The description that follows includes illustrative systems , 60 of marketplace functions and services to users that access 

methods , techniques , instruction sequences , and computing the networked system 102 . The payment applications 122 
machine program products that embody illustrative embodi - may likewise provide a number of payment services and 
ments . In the following description , for purposes of expla - functions to users . The payment applications 122 may allow 
nation , numerous specific details are set forth in order to users to accumulate value ( e . g . , in a commercial currency , 
provide an understanding of various embodiments of the 65 such as the U . S . dollar , or a proprietary currency , such as 
inventive subject matter . It will be evident , however , to those " points ” ) in accounts , and then later to redeem the accumu 
skilled in the art that embodiments of the inventive subject lated value for products ( e . g . , goods or services ) that are 
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made available via the marketplace applications 120 . While automatically , and can output a sequence of n - dimensional 
the marketplace and payment applications 120 and 122 are real - valued vectors ( with n being a small integer , such as 
shown in FIG . 1 to both form part of the networked system 10 ) , outputting these repeatedly at short intervals ( e . g . , every 
102 , it will be appreciated that , in alternative embodiments , 10 milliseconds ) . The vectors may comprise cepstral coef 
the payment applications 122 may form part of a payment 5 ficients , which are obtained by taking a Fourier transform of 
service that is separate and distinct from the networked a short time window of speech and decorrelating the spec 
system 102 . trum using a cosine transform , then taking the most signifi 

Further , while the system 100 shown in FIG . 1 employs cant coefficients . The hidden Markov model will tend to 
a client - server architecture , the present disclosure is of have in each state a statistical distribution that is a mixture 
course not limited to such an architecture , and may equally 10 of diagonal covariance Gaussians , which will give a likeli 
well find application in a distributed , or peer - to - peer , archi - hood for each observed vector . Each word or phoneme may 
tecture system , for example . The various marketplace and have a different output distribution . A hidden Markov model 
payment applications 120 and 122 may also be implemented for a sequence of words or phonemes is made by concat 
as standalone software programs , which do not necessarily enating the individual trained hidden Markov models for the 
have networking capabilities . 15 separate words and phonemes . 

The web client 106 accesses the various marketplace and These algorithms may also be combined in various com 
payment applications 120 and 122 via the web interface binations to further improve speech recognition . Cepstral 
supported by the web server 116 . Similarly , the program - normalization may be utilized to normalize for different 
matic client 108 accesses the various services and functions speaker and recording conditions , and techniques such as 
provided by the marketplace and payment applications 120 20 vocal tract length normalization and maximum likelihood 
and 122 via the programmatic interface provided by the API linear regression may also be used . Further techniques such 
server 114 . The programmatic client 108 may , for example , as heteroscedastic linear discriminant analysis , global semi 
be a seller application ( e . g . , the TurboLister application tied covariance transforms , and discriminative training tech 
developed by eBay Inc . , of San Jose , Calif . ) to enable sellers niques such as maximum mutual information , minimum 
to author and manage listings on the networked system 102 25 classification error , and minimum phone error can also be 
in an off - line manner , and to perform batch - mode commu - used . 
nications between the programmatic client 108 and the In an example embodiment , scores or other outputs 
networked system 102 . derived from one or more of these speech recognition 

FIG . 1 also illustrates a third party application 128 , techniques may be weighted along with information derived 
executing on a third party server machine 130 , as having 30 from contextual information . This may be performed by or 
programmatic access to the networked system 102 via the with a context scoring module 220 . The context information 
programmatic interface provided by the API server 114 . For may be derived from ambient sounds from the microphone 
example , the third party application 128 may , utilizing 202 , or alternatively may be derived from one or more 
information retrieved from the networked system 102 , sup - sensors 222 . This acts to alter the results of the speech 
port one or more features or functions on a website hosted 35 recognition techniques based on the contextual information . 
by the third party . The third party website may , for example , Various specific example embodiments will now be 
provide one or more promotional , marketplace , or payment described . 
functions that are supported by the relevant applications of FIG . 3 is a block diagram illustrating ambient noise being 
the networked system 102 . used to improve speech recognition in accordance with an 

FIG . 2 is a block diagram illustrating a mobile device 200 40 example embodiment . Here , microphone 202 records input 
in accordance with an example embodiment . The mobile 300 . This input 300 may be passed to speech recognition 
device 200 may contain a microphone 202 , a touchscreen module 216 , which may act to analyze the input and derive 
204 , and one or more physical buttons 206 . In some example one or more potential output words or phonemes 302 from 
embodiments , the mobile device 200 may also contain a the input 300 . Any of the input that is not determined to be 
global positioning system module 208 , a wireless commu - 45 a potential output word or phoneme 302 may be considered 
nications module 210 , and an accelerometer 212 . The wire to be ambient noise 304 . The speech recognition module 216 
less communications module 210 may be designed to com - may perform this analysis by comparing the input 300 to 
municate wirelessly via any number of different wireless various waveforms stored for a dictionary 306 . These wave 
communications standards , including cellular communica forms may be stored in memory 214 ( shown in FIG . 2 ) . It 
tions such as Code Division Multiple Access ( CDMA ) and 50 should be noted that while in this example embodiment the 
Global System for Mobile Communications ( GSM ) , 3G , 4G , speech recognition module 216 and the memory 214 are 
LTE , WiFi , Bluetooth , WiMax , etc . The mobile device 200 depicted on the same device as the microphone 202 , in some 
may also include a processor 214 and a memory 216 . The example embodiments some or all of the speech recognition 
memory 216 may include any combination of persistent processes and storage may be performed and / or located on 
( e . g . , hard drive ) and / or non - persistent ( e . g . , Random Access 55 a separate device , such as a server . 
Memory ( RAM ) ) storage . Also output from the speech recognition module 216 may 

Speech recognition may be performed by , for example , be various scores 308 for the potential output words or 
recording user speech using the microphone 202 . The speech phonemes 302 . These scores 308 may indicate the likelihood 
recognition itself may be performed with a speech recogni - that each particular output word or phoneme 302 accurately 
tion module 218 using any number of different speech 60 reflects what the user was saying . A context scoring module 
recognition algorithms , including acoustic modeling , lan - 218 may then take these scores 308 and modify them based 
guage modeling , and hidden Markov models . Hidden on an analysis of the ambient noise 304 . This may include , 
Markov models are statistical models that output a sequence for example , comparing the ambient noise 304 to various 
of symbols or quantities . A speech signal can be viewed as stored waveforms to identify the ambient noise 304 and then 
a piecewise stationary signal or a short - time stationary 65 altering the values of one or more scores 308 based on these 
signal . In short time scales , speech can be approximated as identifications . In another example embodiment , rather than 
a stationary process . Hidden Markov models can be trained modify the scores 308 directly , the context scoring module 
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218 alters the dictionary 306 and the speech recognition foreign city , etc . The scores 308 may then be modified based 
module 216 reperforms the speech analysis using the modi - on this contextual information . For example , if the user is in 
fied dictionary 306 . The dictionary modification may a new city or foreign city , chances are their query may be 
include replacing the dictionary 306 with an alternate dic regional in nature . Local points of interests , restaurants , 
tionary more appropriate in light of the ambient noise 304 , 5 lingo , etc . could be weighted more heavily and / or added to 
or modifying entries in the dictionary 306 based on the a dictionary . 
ambient noise 304 . In some example embodiments , the In another example embodiment , the GPS module 206 is 
modifications to the dictionary 306 may be temporary , for used to detect a speed of the user . A user traveling at , for 
example , expiring once the particular ambient noise is example , 65 miles per hour , is more likely to be performing 
discontinued . 10 searches about directions or guidance than if the same user 

In an example embodiment , the ambient noise 304 may was not moving . The dictionary and / or scores could then be 
include music . The analysis in the context scoring module modified to reflect this knowledge . 
218 may include identifying the music being played . Any In another example embodiment , rather than modify the 
terms that are related to the identified music , such as the scores 308 directly , the context scoring module 218 alters 
song title , artist , album title , genre , lyrics , band members , 15 the dictionary 306 and the speech recognition module 216 
etc . may be either weighted more heavily or added to the reperforms the speech analysis using the modified dictionary 
dictionary 306 . Other terms related generally to music ( e . g . , 306 . The dictionary modification may include replacing the 
tickets , concert , billboard , etc . ) also may be weighted more dictionary 306 with an alternate dictionary more appropriate 
heavily or added to the dictionary 306 . The presumption is in light of the sensor information 400 , or modifying entries 
that the user may be more likely to be speaking words 20 in the dictionary 306 based on the sensor information 400 . 
related to music in general , or this particular piece of music , In some example embodiments , the modifications to the 
while the music is playing in the backroom . This is espe - dictionary 306 may be temporary , for example , expiring 
cially true of situations where the user is attempting to once the particular ambient noise is discontinued . 
perform a search using speech recognition . FIG . 5 is a flow diagram illustrating a method 500 , in 

In another example embodiment , the ambient noise 304 25 accordance with an example embodiment , of improving 
may include background sounds . Examples include birds accuracy of speech recognition . At operation 502 , contextual 
chirping , a baby crying , traffic noises , etc . If this ambient information about user speech is received . At operation 504 , 
noise 304 can be identified , then this information can be speech recognition analysis is performed on the user speech , 
used to improve the speech recognition accuracy . For wherein the speech recognition analysis uses the contextual 
example , a user performing a search while a baby is crying 30 information . 
in the background may be more likely to be searching for FIG . 6 is a flow diagram illustrating a method 600 , in 
baby or child related items or pieces of information . Terms accordance with another example embodiment , of improv 
related to babies or children may therefore be weighted more ing accuracy of speech recognition . At operation 602 , user 
heavily or added to the dictionary 306 . Likewise , a user speech is received . This may either be received from another 
performing a search while birds chirp in the background 35 device , such as a mobile device , or may be received directly 
may be more likely to be performing a search about birds , through a microphone on the device performing the method 
and thus bird - related terms may be weighted more heavily or 600 . The user speech is speech spoken by a user . At 
added to the dictionary 306 . The more specifically the operation 604 , location information is received about the 
context scoring module 216 can identify the ambient sounds , user . This may include , for example , GPS coordinates of the 
the more specific the terms may be added . For example , bird 40 location of a device operated by the user . At operation 606 , 
species may be identified if there are enough sample bird the location information may be utilized to derive context 
calls accessible during the context analysis . If a specific bird information about the user speech . This may include , for 
species is identified , terms related to this specific species , in example , analyzing the location information using preset 
addition to birds generally , could be weighted more heavily rules or settings that provide some information about the 
or added to the dictionary 306 . 45 location that is relevant to the analysis of the user speech . 

FIG . 4 is a block diagram illustrating information from This may include , for example , identification of the location 
one or more sensors other than a microphone being used to within geographic boundaries ( e . g . , regions , states , cities , 
improve the accuracy of speech recognition . Here , a sensor streets , etc . ) , identification of the location with respect to 
220 may detect sensor information , which is then input to a preset locations frequented by the user ( e . g . , home , work , 
context scoring module 218 . As with FIG . 3 , the speech 50 etc . ) , identification of the location with respect to points of 
recognition module 216 may obtain recorded sounds from a interest ( e . g . , lakes , museums , etc . ) , and the like . At opera 
microphone 202 , and output various potential words or tion 608 , the context information may be used when per 
phonemes 302 and scores 308 . The context scoring module forming speech recognition analysis on the user speech . 
218 may then take these scores 308 and modify them based FIG . 7 is a flow diagram illustrating a method 700 , in 
on an analysis of the sensor information 400 . This may 55 accordance with another example embodiment , of improv 
include , for example , identifying aspects of the sensor ing accuracy of speech recognition . At operation 702 , user 
information 400 to alter the values of one or more scores 308 speech is received . This may either be received from another 
based on these aspects . The exact implementation of these device , such as a mobile device , or may be received directly 
aspects may vary greatly based on the type of sensor 220 through a microphone on the device performing the method 
utilized . 60 700 . The user speech is speech spoken by a user . At 

In an example embodiment , the sensor 220 may be a GPS operation 704 , ambient sounds may be received . This may 
module , and the aspect of the GPS information may be a either be received from another device , such as a mobile 
location . This location may be further cross - referenced device , or may be received directly through a microphone on 
against map information or other information that may the device performing the method 700 . The ambient sounds 
provide more contextual information than the location alone . 65 reflect non - user speech recorded by the same microphone as 
For example , the map may be used to determine whether the the user speech . At operation 706 , the ambient sounds may 
location is inside or outside , at home or at work , in a new or be compared to a catalog of sounds , searching for one or 
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more matching sounds in the catalog . This catalog may Although the inventive concepts have been described with 
contain background sounds , music , non - user speech , or reference to specific example embodiments , it will be evi 
other types of sounds . This catalog may not just contain dent that various modifications and changes may be made to 
matching sounds , but contain some metadata about each these embodiments without departing from the broader spirit 
sound . This may include , for example , an identification of 5 and scope of the inventive concepts . Accordingly , the speci 
the sounds , or other types of information about the sounds . fication and drawings are to be regarded in an illustrative 
At operation 708 , metadata from one or more matching rather than a restrictive sense . 
sounds is used when performing speech recognition analysis The Abstract of the Disclosure is provided to comply with 
on the user speech . 37 C . F . R . $ 1 . 72 ( b ) , requiring an abstract that will allow the 

FIG . 8 shows a diagrammatic representation of a machine 10 reader to quickly ascertain the nature of the technical dis 
in the example form of a computer system 800 within which closure . It is submitted with the understanding that it will not 
a set of instructions 824 for causing the machine to perform be used to interpret or limit the scope or meaning of the 
any one or more of the methodologies discussed herein may claims . In addition , in the foregoing Detailed Description , it 
be executed . In alternative embodiments , the machine oper - can be seen that various features are grouped together in a 
ates as a standalone device or may be connected ( e . g . , 15 single embodiment for the purpose of streamlining the 
networked ) to other machines . In a networked deployment , disclosure . This method of disclosure is not to be interpreted 
the machine may operate in the capacity of a server or a as reflecting an intention that the claimed embodiments 
client machine in server - client network environment , or as a require more features than are expressly recited in each 
peer machine in a peer - to - peer ( or distributed ) network claim . Rather , as the following claims reflect , inventive 
environment . The machine may be a server computer , a 20 subject matter lies in less than all features of a single 
client computer , a personal computer ( PC ) , a tablet PC , a disclosed embodiment . Thus the following claims are 
set - top box ( STB ) , a personal digital assistant ( PDA ) , a hereby incorporated into the Detailed Description , with each 
cellular telephone , a web appliance , a network router , switch claim standing on its own as a separate embodiment . 
or bridge , or any machine capable of executing a set of The invention claimed is : 
instructions ( sequential or otherwise ) that specify actions to 251 . A system comprising : 
be taken by that machine . Further , while only a single a non - transitory memory storing instructions ; and 
machine is illustrated , the term “ machine ” shall also be a processor configured to execute instructions to cause the 
taken to include any collection of machines that individually system to : 
or jointly execute a set ( or multiple sets ) of instructions to receive , at a first sensor , an input waveform ; 
perform any one or more of the methodologies discussed 30 analyze , by a speech recognition module , the input 
herein . waveform , the analyzing including comparing the 

The example computer system 800 includes a processor input waveform to pre - defined waveforms stored in 
802 ( e . g . , a central processing unit ( CPU ) , a graphics a dictionary ; 
processing unit ( GPU ) , or both ) , a main memory 804 and a determine , using a speech recognition module , a score 
static memory 806 , which communicate with each other via 35 value to indicate a likelihood that a portion of the 
a bus 808 . The computer system 800 may further include a input waveform matches a set of the pre - defined 
video display unit 810 ( e . g . , a liquid crystal display ( LCD ) waveforms , the set of the pre - defined waveforms 
or a cathode ray tube ( CRT ) . The computer system 800 also corresponding to output words ; 
includes an alphanumeric input device 812 ( e . g . , a key determine , by the speech recognition module , that 
board ) , a cursor control device 814 ( e . g . , a mouse ) , a disk 40 another portion of the input waveform includes 
drive unit 816 , a signal generation device 818 ( e . g . , a ambient noise ; 
speaker ) , and a network interface device 820 . alter , using a context scoring module , the dictionary 

The disk drive unit 816 includes a computer - readable with an alternate dictionary based in part on the 
medium 822 on which is stored one or more sets of instruc determined score value and identification of the 
tions 824 ( e . g . , software ) embodying any one or more of the 45 ambient noise ; and 
methodologies or functions described herein . The instruc identify , using the speech recognition module , user 
tions 824 may also reside , completely or at least partially , speech , the identifying including comparing the 
within the main memory 804 and / or within the processor ambient noise and output words to waveforms in the 
802 during execution thereof by the computer system 800 , alternate dictionary . 
with the main memory 804 and the processor 802 also 50 2 . The system of claim 1 , executing the instructions 
constituting machine - readable media . The instructions 824 further causes the system to : 
may further be transmitted or received over a network 826 alter , using the context scoring module , the score value 
via the network interface device 820 . based in part on an analysis of the ambient noise . 
While the machine - readable medium 822 is shown in an 3 . The system of claim 1 , wherein the alternate dictionary 

example embodiment to be a single medium , the term 55 is the dictionary with modified entries . 
" machine - readable medium ” should be taken to include a 4 . The system of claim 3 , wherein the modified entries 
single medium or multiple media ( e . g . , a centralized or expire when the ambient noise is discontinued . 
distributed database , and / or associated caches and servers ) 5 . The system of claim 1 , executing the instructions 
that store the one or more sets of instructions 824 . The term further causes the system to : 
" machine - readable medium ” shall also be taken to include 60 receive , at a second sensor , sensor information ; 
any medium that is capable of storing , encoding or carrying analyze , by the context scoring module , the sensor infor 
a set of instructions for execution by the machine and that mation ; 
cause the machine to perform any one or more of the determine , using the context scoring module , an updated 
methodologies described herein . The term “ machine - read score value based in part on an analysis of the sensor 
able medium ” shall accordingly be taken to include , but not 65 information , and 
be limited to , solid - state memories , optical and magnetic update , using the context scoring module , the score value 
media , and carrier wave signals . with the updated score value . 



US 10 , 176 , 801 B2 
10 

6 . The system of claim 5 , wherein the second sensor is a updating , using the context scoring module , the score 
global positioning sensor and the sensor information value with the updated score value . 
includes location information . 14 . The method of claim 13 , wherein the second sensor is 

7 . The system of claim 5 , where the second sensor is a a global positioning sensor and the sensor information globa 
microphone and the sensor information is music . 5 includes location information . 

8 . The system of claim 5 , wherein the sensor information 15 . The method of claim 13 , where the second sensor is 
a microphone and the sensor information is music . includes at least one of conversations , music , and location 16 . The method of claim 13 , wherein the sensor informa information . tion includes at least one of conversations , music , and 9 . A method comprising : location information . 

receiving , at a first sensor on a device , an input waveform ; 17 . A non - transitory machine - readable medium having 
analyzing , by a speech recognition module , the input instructions stored thereon , the instructions executable to 
waveform , the analyzing including comparing the input cause performance of operations comprising : 
waveform to pre - defined waveforms stored in a dic receiving , at a first sensor on a device , an input waveform ; 
tionary ; analyzing , by a speech recognition module , the input 

15 determining , using a speech recognition module , a score waveform , the analyzing including comparing the input 
value to indicate a likelihood that a portion of the input waveform to pre - defined waveforms stored in a dic 
waveform matches a set of the pre - defined waveforms , tionary ; 
the set of the pre - defined waveforms corresponding to determining , using a speech recognition module , a score 
output words ; value to indicate a likelihood that a portion of the input 

20 determining , by the speech recognition module , that waveform matches a set of the pre - defined waveforms , 
another portion of the input waveform includes ambient the set of the pre - defined waveforms corresponding to 
noise ; output words ; 

altering , using a context scoring module , the dictionary determining , by the speech recognition module , that 
with an alternate dictionary based in part on the deter - 25 . another portion of the input waveform includes ambient 

mined score value and identification of the ambient noise ; 
noise ; and altering , using a context scoring module , the dictionary 

identifying , using the speech recognition module , user with an alternate dictionary based in part on the deter 
speech , the identifying including comparing the ambi mined score value and identification of the ambient 
ent noise and output words to waveforms in the alter - 30 noise ; and 

30 identifying , using the speech recognition module , user nate dictionary . 
10 . The method of claim 9 , further comprising : speech , the identifying including comparing the ambi 
altering , using the context scoring module , the score value ent noise and output words to waveforms in the alter 

based in part on an analysis of the ambient noise . nate dictionary . 
11 . The method of claim 9 , wherein the alternate diction - 35 18 . The non - transitory machine - readable medium of 

ary is the dictionary with modified entries . 35 claim 17 , further comprising : 
12 . The method of claim 11 , wherein the modified entries he modified entries altering , using the context scoring module , the score value 

expire when the ambient noise is discontinued . based in part on an analysis of the ambient noise . 

13 . The method of claim 9 , further comprising : 19 . The non - transitory machine - readable medium of 
claim 17 , wherein the alternate dictionary is the dictionary receiving , at a second sensor , sensor information ; 40 with modified entries . analyzing , by the context scoring module , the sensor 

information ; 20 . The non - transitory machine - readable medium of 
determining , using the context scoring module , an claim 19 , wherein the modified entries expire when the 

updated score value based in part on an analysis of the ambient noise is discontinued . 
sensor information ; and 


